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(magic square) 1 $n^{2}$
$n$ $A=(a_{ij})_{1\leq i},j\leq n$




$5\ovalbox{\tt\small REJECT} \mathrm{f}^{f},+_{\text{ }}(h)\supset(\det\Delta 4)$
$(h)=(\det A)$
$\mathrm{P}^{3}$ 4
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$\mathbb{C}_{\vee}$ $A$ $(x, y, z)$
* $A$ $\mathbb{C}^{3}$ $\{ax^{2}yz+$
$bxy^{2}z+cxyz=02\}$ ( $a,$ $b,$ $c$ $0$ )
4 $xyz(a\backslash X+$ $+$














$n$ $\mathrm{a}={}^{t}(a_{1}, \ldots, a_{n})$ ,
$\mathrm{b}={}^{t}(b_{1}, \ldots, bn)$ $n$ 1
1 ${}^{t}(1, \ldots, 1)$ 2 \eta =L [3]
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$W_{a}=(a_{1}, \ldots, a_{n};h),$ $W_{b}=(b_{1}, \ldots, b_{n} ; k)(h, k\in \mathbb{Z}\geq 0)$
. $A$ $(W_{\mathrm{a}}, W_{\mathrm{b}})$ (weighted magic square)
$A\mathrm{a}=h1,{}^{t}A\mathrm{b}=k1$
1. $i,$ $j,$ $h$ $i<h,$ $j<h,$ $i^{j}\leq h$
$k\text{ }\circ$
$a_{0}=h- \sum i>0ai,$ $b0=k- \sum i>0^{b}i$
( 1) $\mathrm{P}(a_{0\cdot 1}, a\ldots a_{n})\ovalbox{\tt\small REJECT}. . ,,\backslash b_{1,\ldots,n}\mathrm{p}(b_{0},b)$
$a=$ ( $a\mathit{0},$ $o_{1}J’\ldots,$ an) $(n\perp_{l}1)$ $h$
. $\mathrm{P}(a)=\mathrm{P}(a0, a1, \ldots, a_{n})$ :
$\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{j}\mathbb{C}[X0, X_{1}, \ldots, X_{n}](.\deg X_{i}=a_{i})$.
$\mathbb{C}^{n+1}$ $\mathbb{C}^{*}$
: $\lambda\in \mathbb{C}^{*}$




$\mathrm{P}(a_{0}, \ldots, an)=\mathrm{P}(ka0, \ldots, kan)$
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$\{a_{i}\}$ 1
$\mathrm{P}(a_{0,1}ka, \ldots, ka_{n})\cong \mathrm{P}(a0, a1, . . :, a_{n})$
$X_{0}^{k}$ $X_{0}$ $\{a_{i}\}$ $n$
$\mathrm{P}(a_{0}, a_{1}, \ldots, a_{n})$ $0$ $z \mathrm{Y}_{0}^{m_{0}}X_{1}^{m}1\ldots X_{n^{2}}\prime m\iota(\sum_{i=0}^{n}aim_{i}=$
$0)$ * $(m_{0}, m_{1}, \ldots , m_{n})$ $\mathbb{Z}^{n+1}$ $n$
$n$ $\mathbb{Z}^{n}$ $\mathbb{Z}^{n}$ $a_{0}$
$M_{a}:= \{(m_{1}, \ldots, m_{n})\in \mathbb{Z}^{n}|_{i=}\sum_{1}^{n}a_{i}m_{i}\equiv 0$ mod $a_{0}\}$
$h$ $x_{0}\wedge \mathrm{x}_{1}\ldots$ -Xrl $M_{a}$ $h$ *
– $h$ $x_{0}^{\alpha 0}x_{1}\alpha 1\ldots X_{n}^{\alpha_{n}}$ $M_{a}$
$(\alpha_{1}-1, \ldots, \alpha_{n}-1)$ $\mathrm{n}/I_{a^{\otimes_{\mathbb{Z}}}}\mathbb{Q}$ $‘ X_{i}^{h/a_{i}}$ ’
$(n+1)$ $n$- $\triangle_{a}$ $\triangle_{a}$
$(n+1)$
$P_{0}=(-1, \ldots, -1),$ $P_{1}=(-1+h/a_{1}, -1, \ldots, -1)$ ,
. . . , $P_{n}=(-1, \ldots, -1, -1+h/a_{n})\backslash$
$n$ facet(=
1 face) $\pi_{i}$ $\pi_{0}=\{\sum_{i=1}^{n} aimi=a_{0}\}$ ,
$\pi_{i}=\{m_{i}=-1\}(i\neq 0)$
1.
(1) $P_{i}\in M_{a}\Leftrightarrow a_{i}|h$ .
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(2) $\sum_{i=0^{a_{i}P_{i}}}^{n}=0$ . $\triangle_{a}$
(3) Int $\triangle_{a}\cap M_{\iota}‘=\{\mathrm{O}\}$ .
(4) $\mathrm{P}_{(\triangle a’ \mathrm{v}\mathrm{r})}\mathit{1}a:=\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{j}\oplus_{k=0}^{\infty}$ ( $k\triangle_{a}\cap M_{a}$ – ) $\cong$
$\mathrm{P}$ ( $a_{0},$ $a_{1,\ldots},$ a ).
. (1)(2) (3) $\Delta_{a}$ $M_{a}$ $\pi_{i}(i\neq 0)$







( ) : $P_{0}=(’-1, -1, -1),$ $P_{1}=(7, -1, -1)$ ,
$P_{2}=(-1,2, -1),$ $P_{3}=(-1, -1,1)$ .
$\varphi_{\mathrm{f}}\mathrm{J}s$ . $a=(1,6,8,9),$ $h=24$.
$X_{3}^{8/3}$ $k=1$ $h$
$\mathcal{O}’(3)$ $P_{0}=(-1,$ $-1,$ $-1\rangle$ ,
$P_{1}=(3, -1, -1),$ $P^{\mathrm{Q}}\mathrm{A}=(-1,2, -1),$ $P_{3}=(-1, -1,5/3)$ .
4 $\cdot$ $a=(5,6,22,33),$ $l^{-}b=66$ .
$P_{0}(-1, -1, -1)$ $x_{\mathrm{o}^{6}}^{6}/5$ $M_{a}$
2. $\theta:\mathrm{r}$





$\triangle^{*}$ $:=\{y\in N_{\mathbb{Q}}|\langle X, y\rangle\geq-1\forall X\in\triangle\}$
$0$ $n$
$\Delta$ $l$- face $\Gamma$
$(0\leq l\leq n-1)$ $(n-l-1)$- face $\Gamma^{*}$




(2) $\triangle_{a}^{*}$ $\pi_{i}^{*}$ $N_{a}$ $N_{a}$
(3) $\Delta_{a}^{*}$ facet $P_{i}^{*}$ { $\pi_{j}^{*}$. $\neq i$ } $N_{a}$
$a_{i}$
. $M_{a}\subset \mathbb{Z}^{n}$ $f\mathrm{V}_{a}\supset \mathbb{Z}^{n}$ $\triangle_{a}^{*}$
$\pi_{0}^{*}={}^{t}(-a_{1}/a_{0}, \ldots, -a_{n}/a_{0}),$ $\pi_{1}^{*}={}^{t}(1,0, \ldots, \mathrm{o})$ , . . . , $\pi_{n}^{*}={}^{t}(0, \ldots, \mathrm{o}, 1)$
(1) $N_{a}$ (2)(3)




$\mathrm{P}(1,1,3))_{\text{ }}$ $0$ $\Delta_{a}^{**}=\Delta_{a}$
( $\mathrm{P}(1,6,8,9)$ )
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Newton $\mathrm{p}\mathrm{o}\mathrm{l}\mathrm{y}^{\perp}\iota \mathrm{o}\mathrm{p}\mathrm{e}$ Batyrev
$[2]_{0}$
$\triangle$ $\mathrm{P}(a)$ Newton Poly-
tope $\Delta^{*}$ $\mathrm{P}(b)$ Newton polytope
$\triangle_{a}$ $\triangle_{b}$
: $\sigma$ : $N_{b}arrow M_{a}$ $\sigma_{\mathbb{Q}}$
– $\Delta_{b}^{*}\subset\triangle\subseteq\Delta_{a}$ ${}^{t}\sigma$
$\Delta_{a}^{*}\subseteq\triangle^{*}\subset\triangle_{b}$




$\pi 0$ facet Newton polytope
$\triangle_{b}^{*}$ – facet $\pi_{0}$
$\Delta_{a}^{*}$




(2) $\sigma(Q_{0}^{*})\subset\pi_{0},$ $\sigma(\rho_{0}^{*})=P_{0}$ ,
(3) $\sum_{i=0^{b}i}^{n}i\rho^{*}=0$ ,
(4) $\{\rho_{i}^{*}(i\neq 0)\}$ $M_{a}=\mathbb{Z}^{n}$
$\sigma(\rho_{i}^{*})$ facet $\pi_{0}$ $n$ $M_{a}$ $P_{0}$
$0$
$\triangle_{b}^{*}$ $\rho_{i}^{*}$ $\sigma$ $(b_{i1}, \ldots, b_{in}.)$ $\pi 0$
$(b_{ij})\mathrm{a}=a\mathit{0}1$ $c_{i^{j}}:=b_{ij}+1$ $C\mathrm{a}=h1$
${}^{t}C\mathrm{b}=h1$ $\det B=\pm 1$






5. $W_{a}=W_{b}=(1,1,1;4)$ $\mathrm{p}3$ 4
$\Delta_{b}$
$\triangle_{b}^{*}$
$\langle X_{0}^{4}, x^{2}x1x\mathrm{s}, X11x_{21}2x_{3}, xX2X_{\mathrm{s}}^{2}\rangle$ $B$
$M_{ab}=\mathbb{Z}^{3}=N$
6. $\mathrm{p}3$ 4 $\Delta^{*}\cong\Delta$
K\"ahler $\mathrm{K}3$
$\Delta=\langle X_{0}^{4}, X_{1}2X_{2}^{2}, X2x^{2}, X^{2}X2\rangle 2331$
$\sigma$
$\text{ }$








$\triangle$ $\triangle^{*\cong}\Delta$ $\triangle$ Nevvton $-$
Picard 10 $\mathrm{K}3$
$\Delta^{\prime^{i}}$












$\mathbb{C}^{*}$ $(a_{1}, a_{2}, a_{3})$ , $h$
$a_{i}$ $\mathrm{g}\mathrm{c}\mathrm{d}\{a_{i}\}=1$
1[2]. $(a_{1}, a_{2}, a_{3}),$ $h$ $(a_{1}, a_{2}, a3;h)$ –
–
ArnOld –
$2[2]$ . Newton $\Delta$
8. $W_{a}=(6,8,9;24),$ $W_{b}=(3,8,12;24)$ $C=$
$(W_{a}, W_{b})$ $\Delta_{b}$ \Phi
$\mathrm{P}(1,6,8,9)$ $\sigma(\Delta_{b}^{*})$ $\Delta=\langle X_{0}^{24}, X_{1\ovalbox{\tt\small REJECT}}^{4}.X3X_{1}X^{2}\rangle 2’ 3$ NeWtOn
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